IMPACT: International Journal of Research in 
Humanities, Arts and Literature (IMPACT: IJRHAL) 
ISSN (P): 2347-4599; ISSN (E): 2321-8843 

Vol. 8, Issue 12, Dec 2020, 15-22 

© Impact Journals 





HARDNESS INVESTIGATION ON WELDED JOINTS FABRICATED VIA BASIC FLUX 
COATED ELECTRODE WITH MANUAL METAL ARC WELDING 


Ravishankar.M.K & Lakshmanaswamy 
Research Scholar, Department of Mechanical Engineering, U.V.C.E Bangalore, Karnataka, India 
Research Scholar, Department of Mechanical Engineering, U.V.C.E Bangalore, Karnataka, India 


Received: 19 Dec 2020 Accepted: 22 Dec 2020 Published: 31 Dec 2020 


ABSTRACT 


Today, the Manual Metal Arc Welding has an important role in latest manufacturing, such as automobiles, aircraft, and 
high-pressure packing. This method is primarily used for construction, repair, and manufacturing activities using steel 
alloys. The advantages of MMA W are location capability, metallurgical benefits, and high-quality weld metal deposit. The 
setting of weld parameters, however, requires significant skills. The mechanical characteristics of joints are primarily 
dependent by the bead geometry and the weld microstructure influenced by MMAW methods of metal transmission and arc 
stability. This paper discusses the hardness of welded joints via a basic flux coated electrode with MMAW. Fifteen 
combinations of Basic flux coated electrode is manufactured and used for making welded joint under 90A and 100A of 
welding current. The result shows that when the amount of heat input increase, hardness decrease On the other hand, 
Hardness increases with increasing basicityindex (BI). The optimum Hardness for welding metal is produced by the 


welding electrode BE-10 at 90A with 185 HV while the lowest value is 175 HV (a decline of 11.6%) For BE-7 atl00A 
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INTRODUCTION 


Welding is relevant because of its high joint performance, fast installation, versatility, and low manufacturing costs [1]. 
The welding process is efficient, durable, and cost-effective. Welded joints are used for vital components when disasters 
occur. Therefore, methods of inspection and conformity with appropriate requirements are growing. The minimum weld 
consistency, which is based on the examination of sold-containing specimens, is represented by the approval criteria The 
welding requires a broad variety and the properties of the welding wire, for example, time, temperature, electrode, the 
strength of the pulse and power induction as well as the welding speed[2-9]. Steel welding isn't quick at any time. To have 
a good welding efficiency, it is important to correctly choose welding parameters for a particular job. Welding is the 
permanent mechanism by which a mixture of temperature, pressure, and metallurgy results in the binding of two or more 
metals together to create a located coalescent coalescence [10]. As a result, the use of the control system in arc welding 
will remove much of the "guess work" sometimes done by welders to determine the welding parameters for a given 
task[ 11]. The mechanical properties of welded materials are greatly influenced by welding parameters. Currently, voltage 
uses, polarity, solder filler type, solder filler size, weight, electrode angle, arc travel distance, welding technique are the 


principal types of welding parameters. [12]. Shielded Metal Arc Welding (SMAW) 1s characterised as a welding process 


that melts and joins metals between the welding filler (electrode rod) and the workpieces. The effect of the welding 
parameters (different type of electrode and current) on the reliability of high strength steel arc welded joints with MMAW 
has been studied in this study. 


P. Kanjilal et al. have developed rotatable designs based on mathematical studies on mixtures to predict the 
combined effect of flux mixture and welding parameters on submerged arc welding chemical composition and mechanical 
properties. Bead-on-plate welding deposits on low carbon steel plates are made in a number of flux formulations and 
welding parameter combinations. The findings indicate that flux mixing related variables based on various flux materials 
and solder parameters have both individual and interactive effects on reactions, 1.e. Mechanical characteristics of the 
welding metal composition and. V.M. V.M. Cabrera and S'anchez-Cabrera. Rubio-Gonz'alez conducted welding using two 
alternate methods, pre-heated and related filler materials or a pre-heating of the austenitic stainless steel filling metal. This 
investigation is intended to define and compare the impact on microstructure, fracturing strength and fatigue crack growth 
rates of the sold joint for these two alternatives. The first solution is to minimize internal residual pressure and the amount 
of the diffused hydrogen by a GMAW welding procedure and the equivalent filler wire. Secondly, the component is 
hydrogen amounts in the argon blinding gas for the purpose of diffusing hydrogen to the heating region using a GMAW 
welding procedure and austenitic stainless steel filler (greater hydrogen solubility). The findings demonstrate how 


mechanical properties influence the thermal cycle, varying amounts of hydrogen, and hydrogen trap. 
Experimental Details 


Figure: 1Shows the hardness test unit from Vickers The hardness that is the deformation resistance of the specimens 1s a 
measure of plastic or constant deformation resistance. In this analysis, the static indentation test was used to verify that the 
specimens of a ball indenter were hard on the specimens that were examined. The relationship between the overall test 
force and the indentation area or depth produces hardness measurements. The hardness measurements were carried out in 


accordance with the requirements of ASTM E10. 





Figure 1: Vickers Hardness Testing Machine. 


RESULTS AND DISCUSSIONS 


The results on Vickers' hardness in the weld metal are seen in table 1 and 2 of the form of welding electrodes and welding 
present. For BE-10, the hardness is greater than the others. The figure 1 indicates the lowest average hardness of Vickers 
for the surface of about 175 HV in BE-7. The maximum average hardness value of BE-10 1s roughly 198 HV. This is 
similar to many other researchers [17-20]. This finding is similar to science. Figures 1 and 2 show that the hardness will 
decline as the current rises The average value of hardness for Vickers falls from 185.75HV to 181.27 HV with the welding 
current increasing from 90A to 100A. The connection is that with the increased welding present, the heat input both 
increases and decreases the welding zone hardness and HAZ (Heat Influenced Zone). The heat input influences soldering's 
metallurgical output during solidification and the possibility of forming defects in various welding circumstances.If input 
energy increases, the growths of grain in the weld system increases and the grain limits in the past are decreased. 
Reduction of grain boundaries as locks for dislocation motions increases the potential and the number of dislocations as 
structural line defects. The lower efficiency of the weld current 100 A would reduce the power and the hardness of the 
weld metal [20]. At the same time, a cooling rate largely influences the welding microstructure. When the power demand is 
lower, it is not important to cool down rapidly and smaller grains are encouraged. Higher energy consumption, however, 
increases the required time for solidification and slows the cooling rate, resulting in gross grain. As the grain size increases 
when welding current, the mechanical characteristics such as hardness value, effect, and strength value of the tension are 
reduced [21]. As the consumption of heat energy was increased, the mechanical properties decreased in the ferrite matrix 


with a grain growth due to the microstructure of the coarse perlite [22]. 


Figure 1, 2 and Table 1, 2 Shows, it is obvious that Hardness increases with increase in Basicity index but at the 
same time it showed decrease with increase in welding current from 90A to 100A.Hardness is high in HAZ area compared 


to weld metal area. 
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Figure 2: Hardness Values on Weld Area. 
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Figure 3: Hardness Values on HAZ. 
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Table 2: Vickers Hardness Test Results(Haz) 
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CONCLUSIONS 
This Works Concluded that 


e There are significant effects of welding parameters (electrode type and heat input / welding current) on hardness 


of the welded metal on carbon steel through MMA Wwelding. 


e When the amount of heat input increase (shown by the current), hardness decrease On the other hand ,Hardness 


increases with increasing basicityindex(BI). 


e The optimum Hardness for welding metal is produced by the welding electrode BE-10 at 90A with 185 HV while 
the lowest value is 175 HV (decline of 11.6%) For BE-7 at100A. 


e Inthe HAZ, Hardness is greater than weld metal area.BE-12 Electrode produced hardness value of 248VH. 
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